ABSTRACT: Studies about college majors largely ignore non-citizens or immigrant populations. Using the administrative data from two public universities in Texas, I examine student's major choices by citizen status. In the context of legislation providing in-state tuition access for undocumented students, I test the effects of the policy on students' choices of major. Foreign born populations have a higher propensity to select majors in science, engineering, and math (SEM) and a lower propensity to enroll in social sciences than citizens. Domestic students, exhibit variable propensities to opt for SEMs, depending on their race. There is evidence of behavioral changes pre-to post-H.B. 1403, with foreign born populations shifting away from high return majors.
The choice of major in post secondary education has been studied for some time, with particular focus on gender gaps (Staniec 2004; Leigh and Gill 2000; Turner and Bowen 1999; Ware and Lee 1988; Polachek 1978 ; among others) and more recently racial gaps (Staniec, 2004) . No analysis exists on the major choices of non-citizens or immigrants (whether documented or undocumented).
1 Because students' choice of major influence their labor market prospects and perpetuate class or gender differences in market outcomes (Eide 1994; Brown and Corcoran 1997; Leslie, McClure and Oaxaca 1998; Porter and Umbach 2006) , researchers have focused on the determinants of such choices and the extent to which these choices are related to educational inequities or differences in students' self-perceptions or self-concept (Daly 2005; Porter and Umbach 2006) .
Models of students' major choices have traditionally been developed within the rational expectations model. According to this model, students' choose majors on the basis of preferences and/or abilities, previous educational attainment, and expected labor market returns under the assumption of rational expectations (Berger 1998; Turner and Bowen 1999) . For foreign born populations, expected labor market returns might differ as their expectations of post labor work might be defined by a lower probability of being hired in the U.S. 2 Likewise, for undocumented students, post-college employment opportunities are limited because there is no pathway for legal work post-graduation. This circumstance implies even lower expected returns than the average college graduate in any respective field. Nevertheless, benefits to college education might include a higher within-group return, higher job stability and job satisfaction related to college education, as well as overall higher career opportunities and rewards (Porter and Umbach 2006) . Similarly, a post secondary degree might increase the probability of gaining residence or citizenship, or applying for special employment visas. Therefore, policies that provide affordable access to post secondary institutions might influence the post secondary education choice of foreign born students. This paper attempts to measure the extent to which citizenship is associated with choice of major in college. I further examine how the Texas' House Bill 1403
(which increased affordable access to higher education for undocumented populations) has altered major choices (for reasons discussed below).
Individual student's ability, self-concept, demographic attributes, family background, previous educational experience, and expected labor market returns influence choice of college major. Turner and Bowen (1999) find that SAT scores explain only part of the observed gender gap in choice of major and that large gender differences persist over time. Staniec (2004) finds significant race and gender differences in the choice of college major. She claims that gender gaps are explained by differences in expected labor market returns consistent with a rational expectations model, but this interpretation does not explain gender gaps in major choice among blacks. Policies that change students' perceptions of returns could alter their propensity to enroll in different majors, however.
Studies that examine the impact of background variables on the choice of college major produce mixed evidence. For men, Staniec (1999) finds no effect of socio-economic variables (measured by parental education) on college major. Leppel, Williams, and Waldauer (2001) find that male and female students with parents in professional/executive professions are more likely to opt for majors in science, engineering and mathematics. Other studies emphasize previous educational experiences and major choice. Students proficiency in math and science in high school also is related to college major. Staniec (1999) shows that students' proficient in these subjects were more likely to choose related fields, and that higher math scores decreased the likelihood of choosing humanities and fine arts majors. Preferences, whether constructed through parental, societal or individual expectations, also define such choices. Lackland and De Lisi (2001) argue that women prefer certain majors (education, nursing, etc) because of their gender role orientation. Porter and Umbach (2006) find evidence that some choices reflect personalityenvironment fits. Finally, Altonji and Blank (1999) report that for the 1980s and early 1990s, about two-thirds of the observed race gap in male earnings was explained by educational attainment, experience, region, industry and job characteristics. Leigh and Gill (2000) finds that differences between two-and four-year college degrees, and major field of study accounted for 8.5-11 percent of the gender wage gap in the early 1990s. Varied labor market returns by major choice also have been reported by Eide and Waehrer (1998) , Thomas (2000) , and Rossi and Hersch (2007) .
No analyses exist on choices of major of foreign born populations in post-secondary Based on previous models of higher education choices (Berger 1988; Hagy and Staniec 2002; Staniec 2004) , I explore how choices of major may differ across international students versus domestic citizens and resident non-citizens, by gender and race/ethnicity. Additionally, I
examine the period before and after implementation of H.B. 1403 to observe whether legislation that produces different prices across cohorts of undocumented foreign born students altered the major choices of foreign born students. Building from prior models, I specify the choice of major as a function of preferences, previous educational achievements (preparation, e.g. A.P. courses), previous educational quality (measured by students' high schools percentage white, per pupil expenditures, pupil/teacher ratio, and percentage receiving free or reduced-price lunch). Finally, I compare differences in the determinants of the first college major choice at two public Texas institutions, the University of Texas at Austin and Texas Tech University.
Model
Empirical analyses build on prior studies that model the determinants of post-secondary major choices (Berger, 1988; Turner and Bowen, 1999; Staniec, 2004; Porter and Umbach, 2006) . I assume that individuals arrive at college with a set of preexisting accumulated skills and differentiated resources (individual, family and school) and maximize their utility choosing their first major from a set of six alternatives: SE&M, Social Sciences, Humanities and Fine Arts, Health, Other, and Undeclared. I focus on students' first major because changes in major are likely to be affected by information obtained subsequent to enrollment. Examples include:
changes in college composition of students (race/ethnic, gender, etc); major composition (e.g. a woman might feel intimidated in a major with very few women); and by a student's own experience with the major (e.g., students learn how well matched are their capacities, interest and abilities to the major). All individuals (i) maximize a utility function U, among a set of major choices (k).
where, U ki = Utility for student i of majoring in k.
I define utility for person (i) in a major (k) (within a university) as a function of the characteristics of the major (Y) (that is, tuition costs, expected labor market returns, peer-group composition, legislation that might affect returns or prices, etc), characteristics of the individual (X) that are not specifically related to the major (race, citizenship status, gender), characteristics of the individual (Z) that may be specifically related to the major (such as individual accumulated educational experience, previous education quality and subject-related A.P.
courses), and unobserved random components:
A student will choose major j if U ji >U ki for any k different from j. Following Staniec (2004, p.554) , I use a maximum likelihood multinomial logit model to predict students' first choice of major:
The multinomial logit requires constraining one category of the dependent variable to be the reference category. The major category chosen as the reference category is 'Health'. For ease of interpretation I report marginal effects for a discrete variable being present (e.g. being a noncitizen) on the probability of a specific major being chosen.
Similar to Turner and Bowen (1999) I take into account previous educational achievement as represented through high school percentile rank and aptitude tests (for UT-Austin only), given that prior achievement provides students with information about their capacities and relates to their motivation, abilities, and accumulated knowledge. High school experiences are represented through per pupil expenditures (thousands), pupil-to-teacher ratio, percentage of whites in the school, and percentage of students receiving free or reduced-price school lunch.
Given that minorities are more likely to attend lower quality schools than the average white student and that school quality may be related to high school diploma attainment, college enrollment, and college major choice, controlling for these variables will reduce omitted variable bias on the variables of interest (i.e., origin, citizenship, race/ethnicity, and gender).
The administrative data permits pooling cohorts and tracking whether institutional differences exist by comparing outcomes across universities. Year fixed effects control for cohort variation in size, expected market returns, tuition increases, and other fluctuations. I pool data for college entrants from the years 1998 to 2003 . Years 2001 -2003 represent the period after the tuition legislation was introduced, and I estimate whether there is an "intent-to-treat" effect during these years by comparing major choices before and after the introduction of H.B. 1403.
I estimate three alternative variations of this model: (1) differentiating citizen groups, (2) interacting citizen status and gender, (3) interacting citizen status and race/ethnic groups; and (4) reproducing (1) Table 1 presents the distribution of major choice by race across six major fields:
Undeclared; science, engineering, and math (SEM); social sciences; humanities and fine arts (HFA); health; and other fields (including vocational). 16 These percentages provide a general picture of how choice of major differs by nativity by racial/ethnic groups, but they do not control for differences across groups that are systematically associated with choice of major.
Among the combined group of students enrolled in either Texas Tech or UT-Austin, 26.9 percent were enrolled in SEMs, 37.5 percent in social sciences, and 9.6 percent in humanities.
Between 1998 and 2003, these two universities alone enrolled over 25,000 foreign born students.
Domestic non-citizens were more concentrated in SEMs (45.1 percent) and social science (27.5 percent) majors than domestic citizens. One might expect Hispanics to be the most important domestic non-citizen group, but this was not the case. Two-thirds of non-citizens were Asian. These findings are in line with Staniec and Hagy's (2002) findings about first-generation Asians immigrants'
higher propensity to enroll in four-year colleges and first generation Hispanics higher propensity to no-enroll in two-year college (or non-enrollment).
International students concentrated in SEM majors as well, but in much higher proportions, with 57.9 percent reporting a SEM major as their first choice and only 27.3 percent declaring social sciences as a first major. Also, there is a much lower incidence of undeclared majors among international students (4.8 percent) compared to domestic students (12-15 percent). Among citizens, Asians are more likely than all other racial/ethnic group to opt for a SEM major (40.9 percent), and Hispanics also are more likely than whites to choose SEM (30.5 percent). Only 23.3 percent of white citizens opt for SEMs majors. This relationship between race and major choice is quite unlike the pattern observed for domestic non-citizens, among which Hispanics (32.0 percent) are less likely than whites (45.0 percent) to select a SEM major.
[Insert Table 1 [Insert Figure 1 about here]
Observed differences in choice of first major by citizenship status may be attributed to other student characteristics that are systematically related to field of study. Therefore, I estimate a multinomial logit model predicting first major choice by citizenship status for each university. Table 2 presents estimated marginal effects and standard errors for non-citizens and permanent resident aliens (compared to non-citizens, the omitted group). Marginal effects allow for comparisons across models and among alternative choices.
[Insert Table 2 about here]
Even with controls included, choice of major differs significantly by citizen status. Noncitizens are six to nine percentage points more likely than non-citizens to enroll in SEMs at either institution. International students are 26.5 percentage points more likely to enroll in SEMs at UT-Austin and 33.6 percentage points more likely to do so at Texas Tech than non-citizens.
However, the probability of enrolling in the social sciences was significantly lower for both domestic non-citizens and international students, relative to the citizen comparison group.
International students are also less likely than citizens to choose humanities and fine arts majors at either institution (3-5 percentage points). There are institutional differences in the likelihood that domestic non-citizens will elect majors in humanities and fine arts as well as the residual other fields (likely because of institutional differences in the prevalence of undeclared majors).
On balance, these results reveal differences in fields of study between domestic non-citizens and international students that could reflect different labor market references (international students' might have as a their country of origin as the relevant labor market) or because of unobserved heterogeneity between domestic non-citizens and international students (in terms of educational quality, ability, motivation or other unmeasured characteristics that might define selection into majors).
One question not addressed by Table 2 is whether gender disparities in major choice found in previous studies are also present among non-citizen and international students. Table 3 presents estimates of major choice with interactions of citizen status with gender. Male domestic citizens are the reference category for these specifications. At both institutions, male domestic non-citizens are more likely to be SEM majors than their male domestic citizen classmates, but female domestic citizens and non-citizens are less likely than their male counterparts to elect SEM majors. The gender gap in SEM majors is greater for domestic citizens than domestic noncitizens at Texas Tech.
[Insert Table 3 about here] Table 4 reports results for a specification that includes interactions of race/ethnicity with citizenship group, using white domestic citizens as a reference group. Note that race is not available for international students. At UT-Austin, white domestic citizens are less likely than all other groups to major in SEM fields, and more likely to major in social science than every other group except domestic non-citizen Hispanics. The disparities in fields of study are largest between white domestic citizens and black domestic non-citizens (-24.3 and +30.7 percentage points for SEM and social sciences, respectively). At Texas Tech, likewise, white domestic citizens are more likely than every other group to major in social science. The largest ethnoracial gaps in choice of major among Tech students are between white domestic citizens and white and Asian domestic non-citizens (-24.2 and -21.8 percentage points for SEM majors respectively, and +14.5 and +17.9 for social science, respectively). Finally, black non-citizens enrolled at Texas Tech are substantially less likely than white domestic citizens to major in social science or humanities and fine arts, but they are more likely to major in a diverse range of other fields.
[Insert Table 4 about here]
These results indicate that within citizen status there are racial disparities in major choice that are not attributable to observable covariates. Most notable, the comparison between Hispanics citizens and non-citizens does not show large disparities in major choices, but this is not the case for black, or for white students. Moreover, only modest citizenship differences in fields of study are observed for Asians. I cannot determine whether these differences in major choices within racial groups are due to variation in unobservables (e.g., motivation, unmeasured primary and secondary education quality, etc.) or to differences among groups in expected labor market returns to the fields of study.
Nevertheless, evidence of large and significant differences in major choice by citizenship status combined with ethno-racial variation in fields of study among domestic non-citizens suggests the plausible hypothesis that H.B. 1403 changed students' major choices. Accordingly, Table 5 presents separate estimations of major choice by citizen status for the pre-and post-H.B.
1403 cohorts. Because the legislation mainly affected the price for enrolling, and because it was limited to undocumented populations, one could imagine that the "treated" individuals were limited to those applicants qualified for instate tuition under H.B.1403. To the extent that H.B.
1403 signals state-level openness to foreign born populations, however, it might also affect perceptions about markets and induce behavioral changes in fields of study. This policy would operate counter to policies that signal "closed" or "discriminatory" markets. Tech, the results were even more pronounced. For the pre-legislation cohorts, non-citizens and international students were more likely than domestic citizens to major in SEM fields and less likely to major in social science, but these differences were eliminated or muted in the postlegislation period.
[Insert Table 5 about here]
Discussion
This paper examines the first choice of major by citizen status at two public four-year universities in Texas. I build on previous research about choices of major, expanding this work to foreign born populations. Additionally, I also evaluate how these choices vary across universities that differ in their location, their student body, and their curriculum. In the context of a state that is introducing pro-immigrant policies in higher education, I test whether such policies have effects on students' behavior as measured in their choices of major.
I find a higher propensity to enroll in science, engineering, and math fields for foreign born populations, and a lower propensity to enroll in social sciences compared to citizens.
Domestic students, differ in their propensity to choosing SEMs over other majors, depending on race. Among citizens, blacks, Hispanics, and especially Asians have particularly high representation in SEM majors. Among non-citizens SEM majoring rates are lowest for Hispanics at UT-Austin and blacks and Hispanics at Texas Tech. Empirical analysis provide strong evidence that choices of major changed for domestic non-citizens after H.B. 1403 was implemented, such that differences between domestic citizens and non-citizens' fields of study narrowed.
With the existing data I can not discern the causes for differences in choices of major across groups or over time because the reduced form model takes into account previous educational experiences, but does not model them directly. Furthermore, we lack information about motivation and differences in quality of prior educational experiences, as well as the selection processes that sort students among an array of postsecondary options, including college enrollment (i.e., the processes of finishing high school, applying, being admitted, and enrolling), which likely differ among the groups compared. status in the U.S., and through descent from one or more American parents (jus sanguinis) (Schuck 2007) 2 There is a price to sponsoring a working visa, there might be expectations by the employer that the employee might eventually decide to go back to its home country, or there might be biases to employing a foreign born. from a TX high school (public or private) or receive a GED after attending for three consecutive years; 2) live with a parent, legal guardian or conservator during that time; 3) register as an entering student in a higher education institution not earlier than the Fall 2001 semester; and 4) sign an affidavit stating that they meet the above qualifications and will apply for permanent residency at the earliest opportunity they are eligible to do so. …An alien living in the U.S. under a visa permitting permanent residence or who is permitted by U.S. law to establish a domicile in this country has the same privileges of qualifying for resident status as a U.S. Given the small number across groups, and the lack of observations across non-citizen categories, Native
Americans and Others have been dropped from the ethnic and racial categorizations for these analyses.
17 UT Austin offers students the option of enrolling in the School of Undergraduate Studies (UGS) and students "enrolled in UGS obtain specialized advising designed to help them find the major that is right for them while taking courses that will apply toward any degree" Notes: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% a Controls: race/ethnic, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy. b Controls: race/ethnic, A.P. math, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy. Notes: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% a Controls: gender, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy. b Controls: gender, A.P. math, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy. Notes: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% a Controls: race/ethnic, gender, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy.. b Controls: race/ethnic, gender, A.P. math, percentage of white students, per pupil expenditures (thousands), percentage free and reduced lunch, high school percentile rank, pupil/teacher ratio, year dummies, after legislation dummy.
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